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DVIXUWKHUUHVHDUFKFXUUHQWO\XQGHUWDNHQLQWKHDUHDRILPSDLUHGPRELOLW\KDVEHHQWDNHQLQWRDFFRXQWDV
ZHOODVWKHVWDQGDUGLVDWLRQDQGSROLF\LQLWLDWLYHVWKDWH[LVWRUDUHIRUHVHHQ%DVHGRQWKHVHWKLVSDSHUDLPV
WRSUHVHQWDUHVHDUFKURDGPDSLQWKHILHOGIRUWKHVKRUWXSWRPLGXSWRDQGORQJWHUPXSWR
DVSURSRVHGZLWKLQ$&&(66$//
0HWKRGRORJ\
,QRUGHUWRGHILQHDPHDQLQJIXODQGXVHIXOUHVHDUFKURDGPDSLQWKHDUHDRIDFFHVVLEOHSXEOLFWUDQVSRUW
WKHUHZDVWKHQHHGWRORRNLQWRLWIURPVHYHUDODVSHFWV)LUVWWKHJRDOVSHUWLPHSHULRGKDGWREHVHW3ROLF\
DFWLRQV DW (8 OHYHO KDYH EHHQ WKH JXLGH WR WKLV 7KXV WKH H[LVWLQJ (8 OHJLVODWLRQ IUDPHZRUN KDV EHHQ
VWXGLHGDORQJZLWKVWDQGDUGLVDWLRQDQGRUJDQL]DWLRQDODFWLRQV)XUWKHURQH[LVWLQJDQGRQJRLQJUHOHYDQW
UHVHDUFKDFWLYLWLHVZHUH LQYHVWLJDWHGDQG WKH UHFRPPHQGDWLRQVDQGRU URDGPDSV IRU IXUWKHU UHVHDUFK WKDW
GHULYHGIURPWKHPKDYHEHHQWDNHQLQWRDFFRXQW/DVWEXWQRWOHDVWZLWKLQWKHFRQWH[WRI$&&(66$//
FRQFHUWDWLRQ PHHWLQJV ZLWK UHSUHVHQWDWLYHV RI GLIIHUHQW SURMHFWV KDYH EHHQ RUJDQL]HG DQG VKRUW
TXHVWLRQQDLUHV KDYH EHHQ GLVWULEXWHG WR VWDNHKROGHUV DOVR GXULQJ WKH WZR SURMHFW:RUNVKRSV VR DV WR
JDWKHUWKHLUYLHZVDQGH[SHFWDWLRQVIURPDUHVHDUFKURDGPDSLQWKHILHOGRIDFFHVVLEOH37$IWHUVWXG\LQJ
DOO WKH DERYH DQG XVLQJ DOZD\V DV D JXLGH WKH JRDOV WKDW KDYH EHHQ VHW E\ WKH (8 OHJLVODWLYH DQG
VWDQGDUGL]DWLRQ ERGLHV WKHUH FDPH RXW FHUWDLQ LVVXHV WKDW VHHP WR EH RI SULRULW\ LQ RUGHU WR UHDFK WKHVH
JRDOV DQG LQ ZKLFK WKH UHVHDUFK SHUIRUPHG RU EHLQJ SHUIRUPHG LV PDWXUH HQRXJK WR GR VR ZLWKLQ WKH
VSHFLILHG WLPH IUDPHV 7KHVH ZHUH WKH PDLQ LVVXHV WKDW ZHUH LQFOXGHG LQ WKH $&&(66$// UHVHDUFK
URDGPDSDQGIRUHDFKRIWKHPWKHWDUJHWVSHUWLPHSHULRGKDYHEHHQVHW
7RZDUGVDPRGXODUUHVHDUFKURDGPDSIRUDFFHVVLEOH37
(8OHJLVODWLRQIUDPHZRUN
7KH (XURSHDQ'LVDELOLW\ )RUXP (') ZZZHGIIHSKRUJ KLJKOLJKWV WKDW (XURSH LV IDU DZD\ IURP
EHLQJDEOHWRVSHDNDERXWPDLQVWUHDPHGGLVDELOLW\LQDOO(8DQGQDWLRQDOSROLFLHVDV
x ,QWKH(XURSHDQ3DUOLDPHQWWKHUHLVQRFOHDUGLVDELOLW\URDGPDS
x 7KH(XURSHDQ&RXQFLOLVIROORZLQJLWVRZQGLUHFWLRQ
x 7KHPHPEHUVWDWHVDUHGHYHORSLQJGLIIHUHQWQDWLRQDOGLVDELOLW\DFWLRQSODQV
7KH(8'LVDELOLW\$FWLRQ3ODQ(&KDVQRZFRPHWRDQHQG7KHRIILFLDODLPRIWKLV
SODQZDVWRPDNHVXUHWKDWGLVDELOLW\ LVVXHVDUHLQWHJUDWHGZLWKLQDOOUHOHYDQW(XURSHDQ8QLRQ¶VSROLFLHV
7KLVLVFDOOHGPDLQVWUHDPLQJRIGLVDELOLW\LQ(8SROLFLHV$FFRUGLQJWRWKH+LJK/HYHO*URXSUHSRUW(&

x 7KHUHLVQRJHQHUDODFWLRQVWUDWHJ\UHJDUGLQJDFFHVVLELOLW\IRUDOO(XURSHDQFRXQWULHV
x (DFK FRXQWU\ WULHV WR LQYHVW JUHDW HIIRUW WR DFKLHYH HTXDO ULJKWV LQ VRFLHW\ DQG VRFLDO DQG HFRQRPLF
LQFOXVLRQIRUDOOSHUVRQV%XWPRVWFRXQWULHVKDYHWKHLURZQGLVDELOLW\DFWLRQSODQ
&XUUHQWO\ WKH ULJKWV RI GLVDEOHG SHUVRQV DQG SHUVRQV ZLWK UHGXFHG PRELOLW\ DUH FRYHUHG E\ (8
OHJLVODWLRQIRUDOOLPSRUWDQWPHDQVRIWUDQVSRUWVXFKDVWKHIROORZLQJ'LUHFWLYHVż 7UDYHOOLQJ E\ WUDLQ 'LUHFWLYH (& RQ WKH LQWHURSHUDELOLW\ RI WKH WUDQV(XURSHDQ
FRQYHQWLRQDO UDLO V\VWHP (XURSHDQ 3DUOLDPHQW (8 &RXQFLO  'LUHFWLYH (& RQ WKH
LQWHURSHUDELOLW\RIWKHWUDQV(XURSHDQKLJKVSHHGUDLOV\VWHP(8&RXQFLOż 7UDYHOOLQJ E\ D YHKLFOH ZLWK PRUH WKDQ  VHDWV HJ %XVHV RU FRDFKHV 'LUHFWLYH (&
(XURSHDQ3DUOLDPHQW(8&RXQFLOż 7UDYHOOLQJE\VKLSV'LUHFWLYH(&(XURSHDQ3DUOLDPHQW(8&RXQFLOż 7UDYHOOLQJE\DLU5HJXODWLRQ(&1R(XURSHDQ3DUOLDPHQW(8&RXQFLO
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+RZHYHUWKHLPSOHPHQWDWLRQRIVXFKPHDVXUHVLVQRWGHWDLOHGDQGPDQ\RIWKHPLHWKHRQHVIRUWUDLQV
DQGDLUWUDQVSRUWKDYHMXVWFRPHLQWRIRUFHDVIURPHQGRI
7KHDIRUHPHQWLRQHG'LUHFWLYHVGHVSLWHWKHIDFWWKDWWKH\DUHFRYHULQJDGHTXDWHO\WKHWKHRUHWLFDODVSHFW
RIWUDQVSRUWDFFHVVLELOLW\GRQRWUHIHUWRWKHZD\WRLPSOHPHQWWKHJXLGDQFHWKDWWKH\SURYLGH,QDGGLWLRQ
WRWKLV(8KDVUHFHQWO\DGRSWHGWKH(XURSHDQ'LVDELOLW\6WUDWHJ\IRU(&7KLV6WUDWHJLF
SODQ ZLOO LQVWDOO WKH IRXQGDWLRQ RI WKH LPSOHPHQWDWLRQ RI WKH VWDQGDUGV LQ WKH DFFHVVLELOLW\ GRPDLQ
LQFOXGLQJWKH3XEOLF7UDQVSRUWDQGZLOOHOLPLQDWHWKHEDUULHUVDQGREVWDFOHVWRDFFHVVLELOLW\7KHSURPRWLRQ
DQGLPSOHPHQWDWLRQRIWKHJXLGHOLQHVUHOHYDQWWRWKH37VHUYLFHVZLOOHPSRZHUDOOYXOQHUDEOHURDGXVHUVWR
HQMR\WKHEHQHILWRIEDUULHUIUHHWUDQVSRUWDWLRQ,WVSHFLILFDOO\XQGHUOLQHVWKDWZKDWQHHGVWREHDFKLHYHGLV
WKHIXOOSDUWLFLSDWLRQRIDOOLQVRFLHW\E\HQVXULQJDFFHVVLELOLW\WRJRRGVVHUYLFHVLQFOXGLQJSXEOLFVHUYLFHV
DQGDVVLVWLYHGHYLFHVIRUSHRSOHZLWKGLVDELOLWLHV
,QDGGLWLRQWRWKHQHZVWUDWHJLFSODQIRUWKH(XURSHDQ&RPPLVVLRQKDVGHFODUHGDPLGSODQV
IRU D (XURSHDQ'LVDELOLW\$FW WR UHPRYH EDUULHUV E\ WKH HQG RI WKH GHFDGH IRU WKH EHQHILW RI DOO (8
FLWL]HQVZKRVXIIHUIURPDGLVDELOLW\DQGVKRXOGQRWVHHWKHLUEHQHILWVGLVDSSHDUZKHQWKH\FURVVDERUGHU
ZLWKLQ WKH (8 6SHFLILFDOO\ MXVWLFH FRPPLVVLRQHU 9LYLDQH 5HGLQJ VDLG LQ %UXVVHOV RQ 0RQGD\ 
1RYHPEHU7RIXOO\SDUWLFLSDWH LQRXUVRFLHW\DQGHFRQRP\SHRSOHZLWKGLVDELOLWLHVQHHG WRKDYH
HDVLHUDFFHVVWRSXEOLFEXLOGLQJVSXEOLFWUDQVSRUWDQGWRGLJLWDOVHUYLFHV«7KHILQDOJRDORIWKLV$FWLVD
EDUULHUIUHH(XURSHIRUSHRSOHZLWKGLVDELOLWLHVKDYLQJVHWDVWKHWLPHKRUL]RQ7KLV(8'LVDELOLW\$FW
LV WKH ILUVW GLVDELOLW\ VWUDWHJ\ RI (XURSH WKDW FRPHV WR IROORZ WKH $PHULFDQ 'LVDELOLW\ $FW $'$
ZZZDGDJRYDGRSWHGE\WKH86$JRYHUQPHQWLQ:LWKWKHDGRSWLRQRIWKLV(8'LVDELOLW\$FWWKH
(XURSHDQZLGHLPSOHPHQWDWLRQRIWKHJOREDODFFHVVLELOLW\VWDQGDUGVZLOOEHHQFRXUDJHG
$SDUWRIWKHSUHYLRXVWKHUHDUHDOVRZRUOGZLGHVWDQGDUGVWKDWDGYRFDWHWKHDFFHVVLELOLW\DQGFRPSULVHD
YHU\LPSRUWDQWFRPSRQHQWLQWKHDUHDRIDFFHVVLEOH37VHUYLFHVGHOLYHU\6RPHLQGLFDWLYHVWDQGDUGLVDWLRQ
LQLWLDWLYHVDUH
x ,627&:* WKDW IRFXVHVRQ³$FFHVVLELOLW\ LQ3XEOLF7UDQVSRUWYHKLFOHV´ DQG LWVQHZH[WHQVLRQ
,627&6&:*RQ'ULYLQJ&RQWUROVIRU3HRSOHZLWK'LVDELOLWLHV
x 76,³3HUVRQV:LWK5HGXFHG0RELOLW\´(&DQLQLWLDWLYHRIWKH(&GRFXPHQWLQJWKHWHFKQLFDO
VSHFLILFDWLRQ RI LQWHURSHUDELOLW\ UHODWLQJ WR ³SHUVRQV ZLWK UHGXFHG PRELOLW\´ LQ WKH WUDQV(XURSHDQ
FRQYHQWLRQDODQGKLJKVSHHGUDLOV\VWHP
x ,623XEOLF LQIRUPDWLRQV\PEROV LVD VWDQGDUGSXEOLVKHGE\ WKH ,QWHUQDWLRQDO2UJDQL]DWLRQ IRU
6WDQGDUGL]DWLRQWKDWGHILQHVDVHWRISLFWRJUDPVDQGV\PEROVIRUSXEOLFLQIRUPDWLRQ7KHODWHVWYHUVLRQ
,62KDVEHHQSXEOLVKHGLQ1RYHPEHU
3DVWDQGRQJRLQJUHVHDUFKILQGLQJV
$SDUW IURP$&&(66$// VHYHUDO RWKHU(8 IXQGHG UHVHDUFK LQLWLDWLYHVKDYHEHHQ DQG DUH FXUUHQWO\
GHDOLQJZLWKDFFHVVLELOLW\ LVVXHV+HUHVRPHLQGLFDWLYHH[DPSOHVDUHSUHVHQWHGZLWKDVKRUW UHIHUHQFHRQ
WKHLUPDLQDLPDQGVFRSH0RUHLQIRUPDWLRQRQWKHVHSURMHFWVFDQEHUHWULHYHGWKURXJKWKHOLQNVSURYLGHG
IRUHDFKRIWKHPEHORZ
x 2$6,6 WK )3 ,&7 DQG $JHLQJ ± &RQWUDFW 1R  ZZZRDVLVSURMHFWHX LQWURGXFHV DQ
LQQRYDWLYH2QWRORJ\GULYHQ2SHQ5HIHUHQFH$UFKLWHFWXUHDQG6\VWHPZKLFKZLOOHQDEOHDQGIDFLOLWDWH
LQWHURSHUDELOLW\VHDPOHVVFRQQHFWLYLW\DQGVKDULQJRIFRQWHQWEHWZHHQGLIIHUHQWVHUYLFHVDQGRQWRORJLHV
LQDOODSSOLFDWLRQGRPDLQVUHOHYDQWWRDSSOLFDWLRQVIRUWKHHOGHUO\DQGEH\RQG
x $(*,6 WK )3 ,&7 ± &RQWUDFW 1R  ZZZDHJLVSURMHFWHX VHHNV WR GHWHUPLQH ZKHWKHU UG
JHQHUDWLRQDFFHVVWHFKQLTXHVZLOOSURYLGHDPRUHDFFHVVLEOHPRUHH[SORLWDEOHDQGGHHSO\HPEHGGDEOH
DSSURDFKLQPDLQVWUHDP,&7GHVNWRSULFK,QWHUQHWDQGPRELOHDSSOLFDWLRQV
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x (852$&&(66 WK )3 663$ &RQWUDFW 1R  ZZZHXURDFFHVVRUJ SURMHFW DLPHG WR UDLVH
DZDUHQHVVEHWZHHQWKH(8FRXQWULHVDQGWZR()7$FRXQWULHVDOORZLQJDOOFRXQWULHVWROHDUQIURP
WKHEHVWSUDFWLFHV(XUR$FFHVVKDVVXJJHVWHGUHFRPPHQGDWLRQVIRUIXWXUHUHVHDUFKRQWKHDFFHVVLELOLW\
RISXEOLFWUDQVSRUW
x 9(5,7$6 WK )3 7KHPH )3,&7 $FFHVVLEOH DQG $VVLVWLYH ,&7 &RQWUDFW 1R 
KWWSYHULWDVSURMHFWHXDLPVWRGHYHORSYDOLGDWHDQGDVVHVVWRROV IRUEXLOWLQDFFHVVLELOLW\VXSSRUWDW
DOOVWDJHVRI,&7DQGQRQ,&7SURGXFWGHYHORSPHQWLQFOXGLQJVSHFLILFDWLRQGHVLJQGHYHORSPHQWDQG
WHVWLQJ
x (%6) WK )3 667 &RQWUDFW 1R  ZZZHEVIHX DLPV DW GHILQLQJ D QHZ JHQHUDWLRQ RI EXV
QHWZRUNV IRU (XURSHDQ FLWLHV DQG GHYHORSLQJ DQ LQQRYDWLYH KLJK TXDOLW\ %XV 6\VWHP DV ZHOO DV WR
GHPRQVWUDWH WKH IXOO SRWHQWLDO RI WKH QHZ (XURSHDQ%XV 6\VWHP EXV FRQFHSW E\ SURGXFLQJ D ILQDO
KDQGERRN (%6)9LVLRQ WR JXLGH DQG UHFRPPHQG DXWKRULWLHV DQG RSHUDWRUV JLYLQJ FUXFLDO NH\V RQ
LPSOHPHQWLQJWKHQHZJHQHUDWLRQRIEXVQHWZRUNV
x &$5',$&WK)3,&7&RQWUDFW1RZZZFDUGLDFHXRUJ7KHEDVLFFRQFHSWEHKLQG
WKH&$5',$&SURMHFWLVWRFUHDWHDSODWIRUPWKDWFDQEULQJWRJHWKHUWKHYDULRXVVWDNHKROGHUVLQWKHDUHD
RI DFFHVVLEOH DQG DVVLVWLYH ,&7 ZLWK D YLHZ RI LGHQWLI\LQJ 5	' JDSV DQG HPHUJLQJ WUHQGV DQG
JHQHUDWLQJDUHVHDUFKDJHQGDURDGPDS
x (85)2580 WK )UDPHZRUN 3URJUDPPH 7&$&7 &RQWUDFW 1R ZZZWUDQVSRUW
UHVHDUFKLQIRZHESURMHFWVSURMHFWBGHWDLOVFIP"LG 	SDJH FRQWDFW 7KH RYHUDOO REMHFWLYH RI
(85)2580SURMHFWKDVEHHQWKHLGHQWLILFDWLRQDQGGHYHORSPHQWRILQQRYDWLYHFRQFHSWVDQGWRROVIRU
D EHWWHU FRRUGLQDWLRQ EHWZHHQ DOO UHOHYDQW VWDNHKROGHUV DQG D EHWWHU VWUXFWXULQJ RI UHVHDUFK RQ XUEDQ
PRELOLW\RISDVVHQJHUVDQGJRRGV
$&&(66$//UHVXOWV
6WXG\LQJWKHOHJLVODWLRQIUDPHZRUNDVZHOODVWKHH[LVWLQJUHVHDUFKLWFDQEHFRQFOXGHGWKDWVLJQLILFDQW
UHVHDUFKDQGLPSOHPHQWDWLRQHIIRUW LVVWLOOQHHGHGLQRUGHUWRDGGUHVVDOO0,QHHGVUHJDUGLQJHTXDOULJKWV
DQGRSSRUWXQLWLHVZKLOHWUDYHOOLQJ
2QHRIWKHJRDOVRI$&&(66$//KDVEHHQWRGHILQHDUHVHDUFKURDGPDSLQWKHGRPDLQIRUWKHVKRUWWR
PHGLXP DQG HYHQ ORQJ WHUP $SDUW IURP UHVHDUFK RQ H[LVWLQJ LQLWLDWLYHV DQG SROLFLHV WKHUH KDV EHHQ
FRQVXOWDWLRQ RQ WKLV LVVXH ZLWK UHSUHVHQWDWLYHV RI GLIIHUHQW RQJRLQJ UHVHDUFK LQLWLDWLYHV LQ WKH DUHD
&RQFHUWDWLRQPHHWLQJV KDYHEHHQ UHDOLVHGGXULQJ WKHVW$&&(66$//:RUNVKRS LQ3RUWR WKH2$6,6
&RQIHUHQFH LQ )ORUHQFH DQG WKH QG $&&(66$//:RUNVKRS LQ +RQJ.RQJ 'XULQJ WKHVH PHHWLQJV
IUXLWIXO GLVFXVVLRQV KDYH EHHQ XQGHUWDNHQ ZLWK WKH SDUWLFLSDQWV UHSUHVHQWLQJ UHVHDUFK LQLWLDWLYHV DQG
RUJDQLVDWLRQVIURPDOORYHUWKHZRUOG6KRUWTXHVWLRQQDLUHVKDYHEHHQGLVWULEXWHGWRSDUWLFLSDQWVFROOHFWLQJ
WKHLUYLHZVRQWKHUHVHDUFKSULRULWLHVDQGWKHFUHDWLRQRIDUHVHDUFKURDGPDSLQWKHGRPDLQ,QWRWDOPRUH
WKDQUHVSRQVHVZHUHFROOHFWHGUHVSRQGHUVUHSUHVHQWLQJVHYHUDOGLIIHUHQWJURXSVRIVWDNHKROGHUVVXFKDV
UHVHDUFKHUV37RSHUDWRUVXVHUV¶0,RUJDQL]DWLRQVSXEOLFDXWKRULWLHVLQIUDVWUXFWXUHRSHUDWRUVHTXLSPHQW
DQGLQIUDVWUXFWXUHPDQXIDFWXUHUVVHUYLFHSURYLGHUVHWF6RPHRIWKHVXJJHVWHGLVVXHVDVLQGLFDWHGE\WKH
UHVSRQGHUVZKHUH UHVHDUFK VKRXOG EH IRFXVHGZHUH WKH IROORZLQJ$GDSWDEOH+0,1DYLJDWLRQ DLGV IRU
PRELOLW\ LPSDLUHG XVHUV+0, VROXWLRQ IRU FRJQLWLYH LPSDLUHG XVHUV 6LPSOLILHG VROXWLRQV IRU DFFHVVLEOH
SXEOLFWUDQVSRUW6DIHW\0DQDJHPHQW6\VWHPIRU37RSHUDWLRQV'HYHORSPHQWRIDPXOWLPHGLDWUDLQLQJWRRO
RQ ,76 XVH IRU ROGHU GULYHUV $FFHVVLEOH WUDLQV $FFHVVLEOH DLUSODQHV $FFHVVLEOH ZHEVLWHV $FFHVVLEOH
SXEOLF WUDQVSRUW IRU SHRSOH ZLWK FRJQLWLYH LPSDLUPHQWV 3XEOLF WUDQVSRUW VDIHW\ XUEDQ URDG DQG UDLO
YHKLFOHVLQWHULRUGHVLJQHWF
7DNLQJWKHDERYHLQWRDFFRXQWUHOHYDQWQHHGVPD\EHGLVFHUQHGLQWR
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x 0, DGDSWHG 37 LQIRUPDWLRQ VHUYLFHV LH SURYLGLQJ DFFHVVLEOH 8VHU ,QWHUIDFHV 8, WR XVH WKHP DQG
DFFHVVLEOH FRQWHQW WR WKH0,PRELOLW\ QHHGV 7KLV UHIHUV WR VHUYLFHV WKDW ZRXOG SURYLGH LQIRUPDWLRQ
URXWHJXLGDQFHQDYLJDWLRQHWFIRUHDFK0RELOLW\,PSDLUHG0,JURXSDFFRUGLQJWKHLUVSHFLDOQHHGV
HLWKHUSHUJURXSRULQWKHORQJHUWHUPLQDSHUVRQDOLVHGZD\
x $FFHVVLEOH LQIUDVWUXFWXUH DW 37 VWRSV DQG KXEV DV ZHOO DV DW WKH YHKLFOHV 7KH FXUUHQW OHJLVODWLRQ
UHTXLUHV UHOHYDQWDFFHVVLELOLW\DQG WKXVPRUHDQGPRUHYHKLFOHVDQGVWDWLRQVDUHEHFRPLQJDFFHVVLEOH
6WLOOVRPHUHVHDUFKLVQHHGHGRQLQWHURSHUDEOHVROXWLRQVDQGV\VWHPVLHKRZWREULGJHGLIIHUHQWJDSV
EHWZHHQPHWURDQGSODWIRUPV
x ,QYHKLFOHVDIHW\GHYLFHVDQGGHVLJQIRU0,XVHUV7KLVLQFOXGHVFUDVKZRUWKLQHVVRIYHKLFOHDFFHVVLEOH
GHYLFHLHZKHHOFKDLUFRPELQDWLRQVDVZHOODVVDIHW\ WRROV IRUHPHUJHQF\EUDNLQJDQGPDQRHXYULQJ
LQFLGHQWV ,W UHTXLUHV GHYHORSPHQW RI LPSURYHG DFFHVVLELOLW\ GHYLFHV UHGXFWLRQ RI MHUN DQG RWKHU
DWWULEXWHVRI37YHKLFOHVDQG0,VLPXODWLRQ LQ37YHKLFOHGHVLJQSDFNDJHVLH WKURXJK0, LQFOXVLYH
9LUWXDO5HDOLW\95GHVLJQWRROV
x &RRSHUDWLYH V\VWHPV IRU97YHKLFOH FRPPXQLFDWLRQ DVZHOO DV99 FRPPXQLFDWLRQ IRU SURWHFWLRQ LQ
FDVHVRI9XOQHUDEOH7UDYHOOHUV97LQJUHVVHJUHVVDQGRUQHDUWR97YHKLFOHDSSURDFKHV$OVRVHYHUDO
RQERDUGDXWRQRPRXVV\VWHPVLHVKRUWUDQJHFDPHUDDSSOLFDWLRQVIRU37GULYHUVDUHH[SHFWHGWRKHOS
LQWKHVKRUWWHUPWRZDUGVWKLVGLUHFWLRQ
x (TXDOULJKWVVXSSRUWLYH37QHWZRUNLQIUDVWUXFWXUH5HOHYDQWVROXWLRQVWDUJHWLQJWKHFRPIRUWDQGHTXDO
ULJKWVDFFHVVIRUDOO0,JURXSVLHDFFHVVLEOHWRLOHWVLQDOOWUDQVSRUWDWLRQKXEVRUZLWKLQDLUSODQHVDUH
H[SHFWHG WREHVRPHKRZGHOD\HGGXH WR WKHUHOHYDQWKLJK LQYHVWPHQWFRVW ,Q WKHVKRUW WHUPDW OHDVW
UHOLDEOHLQIRRQWKHLUH[LVWHQFHRUQRWDQGWKHLUDWWULEXWHVHJGRRUZLGWKVRIUHVWURRPVODYDWRULHVDUH
H[SHFWHGWRLQIRUPWKH0,WUDYHOOHUDQGVXSSRUWKLVKHUSODQQLQJ
x 0XOWLPHGLD WUDLQLQJ WRROV DQG VFKHPHV IRU UHOHYDQW VWDNHKROGHUV ZLWK HPSKDVLV WR 37 GULYHUV
RSHUDWRUV DQG YHKLFOHLQIUDVWUXFWXUHHTXLSPHQW PDQXIDFWXUHUV 7UDLQLQJ VFKHPHV DUH H[SHFWHG WR
HPHUJHRQYROXQWDULO\EDVLVDQGDVVHUYLFHVLQWKHQHDUIXWXUHWREHHYHQWXDOO\DFFUHGLWHGDQGFHUWLILHG
ZLWKLQWKHLUVWDQGDUGWUDLQLQJSURFHGXUHV
x +ROLVWLF VDIHW\RI WKH WUDQVSRUWDWLRQFKDLQQHHGV WREHDGGUHVVHG7KHUH LVDFOHDUQHHG WRFKDQJH WKH
SRLQW RI YLHZDQG LQVWHDGRI DGDSWLQJ H[LVWLQJ37 V\VWHPV WRPHHW WKHQHHGVRI YDULRXVXVHU JURXSV
WKHLU VDIHW\ UHTXLUHPHQWV VKRXOG EH LQWHJUDWHG IURP WKH GHVLJQ WR WKH PDLQWHQDQFH OD\HU RI DOO WKHLU
FRPSRQHQWV7KLV UHTXLUHVDQHZ37V\VWHPDUFKLWHFWXUHDVZHOODV WRROV IRU ULVNDQDO\VLVDVVHVVPHQW
DQGVDIHW\DXGLWV
5HVHDUFKSULRULWLHV
%DVHG RQ DOO WKH DERYH DPRGXODU URDGPDS KDV EHHQ GHYHORSHG DLPLQJ DW VKRUW WHUP XS WR 
PHGLXPWHUPXSWRDQGORQJWHUPXSWRUHVHDUFKDQGLPSOHPHQWDWLRQQHHGVDQGWUHQGV7KH
GDWHVPDWFKVSHFLILFPLOHVWRQHVLQ(8SROLFLHVVXFKDVWK)UDPHZRUNIXOOLPSOHPHQWDWLRQL
LQLWLDWLRQDQGWKH]HUR]HURDSSURDFKJRDO
7DNLQJLQWRDFFRXQWWKHPDLQQHHGVRI0,WUDYHOOHUVWKDWQHHGWREHLVVXHGDVVSHFLILHGDERYHVSHFLILF
UHVHDUFKSULRULWLHVKDYHEHHQLGHQWLILHG)RUHDFKRIWKHPWKHUHVHDUFKIRFXVLVGLIIHULQJGHSHQGLQJRQWKH
WLPHKRUL]RQ
37LQIRUPDWLRQVHUYLFHV
0,DGDSWHG37LQIRUPDWLRQVHUYLFHVLHSURYLGLQJDFFHVVLEOH8,WRXVHWKHPDQGDFFHVVLEOHFRQWHQWWR
WKH0,PRELOLW\QHHGV7KHILUVWVKRUWWHUPSULRULW\LVWRSURYLGHWKHVHVHUYLFHVLQDZD\WREHDGHTXDWH
IRUWKHQHHGVRIWKH0,XVHUJURXSV WDNLQJLQWRDFFRXQWHDFKJURXS¶VVSHFLDOQHHGVDW OHDVWIRUVRPHRI
WKHPHJZKHHOFKDLUXVHUVEOLQGGHDI$VPLGWHUPSULRULW\WKHLQWHUIDFHVKRXOGEHDYDLODEOHLQIRUPDWV
1279 Evangelos Bekiaris and Evangelia Gaitanidou /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1274 – 1283 
WREHDFFHVVLEOHDQGXVDEOHE\DOOXVHUJURXSVLQFOXGLQJDOVRFRJQLWLYHLPSDLUPHQW$WWKHORQJWHUPWKH
DLP ZRXOG EH WR KDYH DOO WKHVH IHDWXUHV LQWHJUDWHG LQ D KROLVWLF DSSURDFK ZKLFK ZRXOG EH DEOH WR EH
SHUVRQDOLVHG E\ HDFK JURXS DFFRUGLQJ WR LWV VSHFLILF QHHGV 6XFK VHUYLFHV LQFOXGH LQIR SURYLVLRQ URXWH
SODQQLQJQDYLJDWLRQDQGURXWHJXLGDQFHDVZHOODVLQIRDWEXVVWRSVDQGRWKHU37WHUPLQDOV
$FFHVVLEOH37LQIUDVWUXFWXUH
7KHRYHUDOODLPLQWKLVILHOGLVWREHDEOHWRSURYLGHDFFHVVLEOHLQIUDVWUXFWXUHIRUDOODQGLQDOOPRGHVRI
WUDQVSRUWDWLRQ7KLVLQFOXGHVLQIUDVWUXFWXUHHOHPHQWVLQVWRSVVWDWLRQVKXEVEXWDOVRRQWKH37YHKLFOHVDV
VXFK $W SUHVHQW WKHUH DUH VRPH UHJXODWLRQV IRUHVHHQ EXW VWLOO VLJQLILFDQW ZRUN QHHGV WR EH GRQH
FRQVLGHULQJ DOVR LQWHURSHUDELOLW\ LVVXHV :KDW ZRXOG EH WKH JRDO IRU WKH VKRUW WHUP LV WR KDYH EDVLF
DFFHVVLEOH LQIUDVWUXFWXUH LQPDQ\ 37 YHKLFOHV DQG ODUJH WUDQVSRUWDWLRQ KXEV ZKLOH LQ WKHPLG WHUP WKLV
VKRXOG EH D VWDQGDUG IHDWXUH LQ DOO 37 YHKLFOHV DQG KXEV DW OHDVW IRU JURXQG WUDQVSRUW $OVR
LQWHURSHUDELOLW\LVVXHVQHHGWREHDGGUHVVHGDWWKLVPLGWHUPVWDJHLHWUDQVIHUIURPRQHPRGHWRWKHQH[W
LQ D PXOWLPRGDO WULS KDUPRQLVLQJ WKH IHDWXUHV IRU YHKLFOHV XVLQJ GLIIHUHQW W\SHV RI LQIUDVWUXFWXUH HWF
)LQDOO\DWWKHORQJWHUPPRUHDGYDQFHGDFFHVVLELOLW\LVVXHVVKRXOGEHDGGUHVVHGDVIDUDVLQIUDVWUXFWXUHLV
FRQFHUQHGDQGRWKHUPRGHVRIWUDQVSRUWDOVRLQFOXGHGVXFKDVDLUDQGVHDWUDQVSRUWDWLRQ)RUDOO WKHVHD
OLVW RI WHFKQLFDO DQG RUJDQLVDWLRQDO LVVXHV VKRXOG EH FODULILHG DQG HVWDEOLVKHG WKURXJK DGHTXDWH
VWDQGDUGLVDWLRQDQGOHJLVODWLRQDFWLRQVUHVSHFWLYHO\
$FFLGHQWDQGLQFLGHQWVDIHW\IRU0,WUDYHOOHUV
6DIHW\LVDSULPDU\FRQFHUQLQ37IRUDOOWKHWUDYHOOHUV(VSHFLDOO\ZKHQLWFRPHVWR0,WUDYHOOHUVLWLVDQ
LVVXHWKDWQHHGVVSHFLDODWWHQWLRQDVWKHLUGHILFLHQFLHVPD\LPSRVHWKHLUVDIHW\LQJUHDWHUULVNLQWKHFDVHDQ
DFFLGHQWRULQFLGHQWRFFXUVEXWDOVRLQQRUPDORSHUDWLRQ7KHUHIRUHWKHILUVWVWHSZKHUHUHVHDUFKVKRXOGEH
IRFXVVHGRQDWDVKRUWWHUPKRUL]RQLVWRFRQGXFWUHVHDUFKRQVSHFLILFV\VWHPVIRUVHFXULQJWUDYHOOHUVVDIHW\
LQ37YHKLFOHV VXFKDV UHVWUDLQW V\VWHPVPHDQV IRU MHUNDWWHQXDWLRQ VDIHW\ LQ WKHFDVHRIHPHUJHQF\RU
XQVDIHYHKLFOHPDQRHXYUHVHWF)XUWKHURQDWDPLGWHUPWLPHVFDOHUHVHDUFKVKRXOGIRFXVRQWKHFUDVK
ZRUWKLQHVVRIDFFHVVLELOLW\GHYLFHVLQWHUPVRIWKHOHYHORIVDIHW\WKH\SURYLGHWRWKHWUDYHOOHUVLQWKHFDVH
RIDQLQFLGHQWDFFLGHQWDQGKRZWKLVFDQEHLPSURYHGDVZHOODVWKHLQWHUDFWLRQRIWKHVHGHYLFHVZLWKWKH
VWDQGDUGYHKLFOHHOHPHQWVQRWRQO\LQWHUPVRIRSHUDELOLW\EXWDOVRLQWKHVFRSHWRHQKDQFHVDIHW\WKURXJK
WKLV LQWHUDFWLRQ HJ DXWRPDWLF DOHUWRI WKHGULYHU WKURXJK FRPPXQLFDWLRQZLWK WKHYHKLFOH&$1 LQ FDVH
UHVWUDLQWV\VWHPVDUHQRWSURSHUO\XVHGRUKDYHEHFRPHORRVHDIWHUHPHUJHQF\EUDNLQJ)RUWKHRSWLPXP
GHVLJQRIDFFHVVLEOHYHKLFOHVVLPXODWLRQPRGHOVDQGUHOHYDQWSUDFWLFHVFRXOGEHXVHGZKLFKZRXOGLQFOXGH
DFFHVVLELOLW\ GHYLFHV LQWHUIDFH DOUHDG\ DW WKH 37 V\VWHP GHVLJQ VWDJH 7KXV WKH\ ZRXOG SURYLGH WKH
SRVVLELOLW\ WR WHVW GLIIHUHQW VLWXDWLRQV DQG IRUHVHH SRWHQWLDO GUDZEDFNV ZLWKRXW SXWWLQJ WKH VDIHW\ RI
WUDYHOOHUVLQULVN5HVHDUFKLQWKLVGRPDLQZRXOGFRQVWLWXWHWKHORQJWHUPSULRULW\IRUWKLVDUHD
37GULYHUVXSSRUWDLGV
,Q WKHZKROHSURFHVVZKDW LVRIXWPRVW LPSRUWDQFH LV WKHUROHRI WKH37GULYHU+HVKH LVH[SHFWHG WR
SOD\ D VLJQLILFDQW SDUW LQ WKH 37 FKDLQ DQG VKRXOG EH DZDUH DQG UHDG\ WR UHDFW LQ GLIIHUHQW RFFDVLRQV
HVSHFLDOO\ LQ WKH FDVH RI 0, WUDYHOOHUV¶ WUDQVSRUWDWLRQ )RU WKLV UHDVRQ WKHUH LV D VWURQJ QHHG IRU WKH
GHYHORSPHQWRIVSHFLDODLGVZKLFKZRXOGVXSSRUWWKHGULYHUZLWKRXWGLVWUDFWLQJKLPKHUIURPWKHGULYLQJ
WDVN )RU WKLV SXUSRVH WKH ILUVW VKRUW WHUP SULRULW\ ZRXOG EH WR IRFXV RQ UHVHDUFK GHDOLQJ ZLWK
DXWRQRPRXV LQ YHKLFOH V\VWHPV WKDW ZRXOG DOORZ WKH GULYHU WR KDYH D EHWWHU SHUFHSWLRQ RI WKH
LQJUHVVHJUHVV SURFHGXUHV DQG WKH VLWXDWLRQ ZLWKLQ WKH YHKLFOH 2QH H[DPSOH LV XVLQJ ZLWK WKH XVH RI
FDPHUDV WKDWZRXOGDOORZWKHPWRPRQLWRU WKHGHERDUGLQJRI0, WUDYHOOHUVDQG WKHLUSRVLWLRQLQJ LQ WKH
YHKLFOHDQGSURSHUXVHRIUHVWUDLQWV\VWHPVWKXVDYRLGLQJIRUH[DPSOHWRVWDUWWKHYHKLFOHLQDQXQVDIHWLPH
IRU WKHP0RUHRYHU DW WKHPLGWHUP V\VWHPV WKDW IRFXV RQ WKH FRPPXQLFDWLRQ RI WKH YHKLFOH ZLWK WKH
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YXOQHUDEOH WUDYHOOHUV 97 VKRXOG EH UHVHDUFKHG7KLV FRPPXQLFDWLRQ FDQ EH DFKLHYHGZLWK UDWKHU FRVW
HIILFLHQWPHWKRGVVXFKDV5),'DQGFRXOGLQFOXGHIRUH[DPSOHWKHLQIRUPDWLRQWRWKHGULYHUWKDWD97LV
ZDLWLQJDWWKHVWRSLQRUGHUWREHSUHSDUHGIRUWKHXVHRIDGHTXDWHERDUGLQJDLGV$WWKHORQJWHUPWKHDLP
ZRXOGEHWRHVWDEOLVKV\VWHPVWKDWZRXOGDOORZ97WRYHKLFOHDVZHOODVYHKLFOHWRYHKLFOHDQGYHKLFOHWR
LQIUDVWUXFWXUHFRPPXQLFDWLRQLQDFRRSHUDWLYHPDQQHU
(TXDOULJKWVLQ37VHUYLFHVTXDOLW\IRUDOO
$OWKRXJKPRELOLW\LVDQHHGWRZKLFKDOOSHRSOHKDYHWKHVDPHULJKWVWKHUHDUHFHUWDLQVRFLHWDOJURXSV
IRUZKLFKPRYLQJLVQRWDVLPSOHLVVXHDQGIRUZKLFKWKHLUULJKWIRUPRELOLW\LVQRWWUHDWHGDSSURSULDWHO\LQ
WHUPVRIHTXDOLW\(87KHVHJURXSVDUHIDFLQJVRPHNLQGRIPRELOLW\LPSDLUPHQWZKLFKPD\EHRI
GLIIHUHQWQDWXUH3HRSOHLQDZKHHOFKDLUHOGHUO\LOOLWHUDWHYLVXDOO\LPSDLUHGSHRSOHIDFLQJSV\FKRORJLFDO
RUSK\VLRORJLFDOSUREOHPVRUHYHQDPRWKHUZLWKEDE\FRWDUHRQO\IHZRIWKHJURXSVZKRDUHHYHU\GD\
FRQIURQWHG ZLWK QXPHURXV OLPLWDWLRQV FRQFHUQLQJ WKHLU PRELOLW\ 0RUH VSHFLILFDOO\ FRQFHUQLQJ SXEOLF
WUDQVSRUWDVRFLDOSURYLVLRQDGGUHVVHGWRDOOPHPEHUVRIDVRFLHW\HYHU\RQHVKRXOGKDYHWKHVDPHDFFHVV
DQGRSSRUWXQLWLHV WRXVH LWZKLFKXQIRUWXQDWHO\ LVQRWFXUUHQWO\ WKHFDVH$V WKHVRFLHWDOJURXSV WKDWDUH
IDFLQJWKLVNLQGRISUREOHPVDUHFRQWLQXRXVO\JURZLQJLQSRSXODWLRQ WKLV LVEHFRPLQJDFUXFLDOSUREOHP
RYHUWKH\HDUV%HNLDULVHWDO
+RZHYHUWKHWDUJHWRIKDYLQJHTXDOULJKWVLQVXIILFLHQW37VHUYLFHVTXDOLW\IRUDOOFLWL]HQVLVDGLIILFXOW
RQHWRDFKLHYHDQGLWZLOOPRVWFHUWDLQO\UHTXLUHDFRPSOH[VHWRIDFWLRQVDQGVLJQLILFDQWWLPH$ILUVWVKRUW
WHUPUHVHDUFKIRFXVLVWKHSURYLVLRQRIUHOLDEOHLQIRUPDWLRQRQWKHTXDOLW\RIWKHDYDLODEOHVHUYLFHIRUDOO
0, JURXSVZKLFK LQ DPLGWHUP KRUL]RQ VKRXOG EH SHUVRQDOLVHG DGGUHVVLQJ WKH VSHFLILF QHHGV RI HDFK
WUDYHOOHU $W D ORQJHU WHUP WKH TXDOLW\ RI VHUYLFH VKRXOG E\ DOO PHDQV EH HTXDO WR DOO 37 XVHUV DQG
DGGLWLRQDOO\ WKLV VKRXOG EH VHFXUHG WKURXJK WKH HVWDEOLVKPHQW RI DGHTXDWH 0HPRUDQGXPV RI
8QGHUVWDQGLQJ0R8EHWZHHQ37VHUYLFHSURYLGHUVDQGXVHUV¶DVVRFLDWLRQV7KHVH0R8VVKRXOGGHILQH
WKH TXDOLW\ RI VHUYLFH SURYLGHG LQ HDFK FDVH DV ZHOO DV ZKDW LV IRUHVHHQ LQ FDVH RI V\VWHP¶V
IDLOXUHPDOIXQFWLRQ
6WDNHKROGHUVWUDLQLQJ37GULYHUVRSHUDWRUVHTXLSPHQWYHKLFOHLQIUDVWUXFWXUHPDQXIDFWXUHUV
(YHQ LI DOO WKH DGHTXDWH V\VWHPV DQG WRROV DUH DYDLODEOH DQG DOO SDUWV RI WKH LQIUDVWUXFWXUH DUH IXOO\
HTXLSSHGZLWKWKHVWDWHRIWKHDUWWHFKQRORJ\WKLVEHFRPHVDOPRVWXVHOHVVLIWKHUHOHYDQWVWDNHKROGHUVDUH
QRWSURSHUO\WUDLQHGUHJDUGLQJQHZWHFKQRORJLFDOGHYHORSPHQWVDVZHOODVRQKRZWRKDQGOHWKHGLIIHUHQW
37 XVHUV 7RGD\ WKHUH DUH VHYHUDO WUDLQLQJ FXUULFXOD IRU 37 SHUVRQQHO GULYHUV RSHUDWRUV HWF ZKLFK
KRZHYHUGRQRWWDFNOHWKHLVVXHRIWUDYHOOHUVZLWKVSHFLDOQHHGVVDWLVIDFWRULO\
7KH WUDLQLQJ QHHGHG LV GLIIHUHQW IRU HDFK JURXS RI VWDNHKROGHUV )RU LQVWDQFH 37 GULYHUV VKRXOG EH
WUDLQHGRQKRZWRXVHWKHQHZLQYHKLFOHHTXLSPHQWDQGKRZWRKHOSWKH0,WUDYHOOHUVRUKRZWRGHDOZLWK
DQHPHUJHQF\VLWXDWLRQ2QWKHRWKHUKDQGWKHWUDLQLQJRIRSHUDWRUVVKRXOGPRVWO\ IRFXVRQWKHV\VWHPV
DQGWRROVIRUV\VWHPPDQDJHPHQWDQGLQWHUDFWLRQZLWKWKHGULYHUVDVZHOODVRQGHFLVLRQVXSSRUWLQRUGHU
WRFKRRVHWKHPRVWDGHTXDWHWHFKQRORJLHVIRUWKHQHHGVRIWKHLUWUDQVSRUWDWLRQV\VWHPDORQJZLWKDGRSWLQJ
DGHTXDWHSROLFLHV$VIRUWKHPDQXIDFWXUHUVWKHLUWUDLQLQJFRXOGIRFXVRQZKDWPRGLILFDWLRQVDGGLWLRQVDUH
QHHGHG WR WKH H[LVWLQJ HTXLSPHQWYHKLFOHVLQIUDVWUXFWXUH WKH\ SURGXFH LQ RUGHU IRU WKHLU SURGXFWV WR EH
DGHTXDWH IRU DOO XVHUV KRZ WKH QHZ WHFKQRORJLHV FRXOG EH DGDSWHG DV ZHOO DV ZKDW NLQG RI
FHUWLILFDWLRQVWDQGDUGLVDWLRQSURFHGXUHVQHHGWREHXQGHUWDNHQIRUWKHLUQHZSURGXFWV
,Q WKLV FRQFHSW UHOHYDQW WUDLQLQJ PDWHULDO DQG FXUULFXOD VKRXOG EH GHYHORSHG IRU WKH QHHGV RI HDFK
VWDNHKROGHUV¶ JURXS ZKLFK LQ WKH VKRUW WHUP ZRXOG EH LQ WKH IRUP RI PXOWLPHGLD WRROV IRU YROXQWDU\
WUDLQLQJWREHODWHUHYROYHGLQWRLQWHUQHWEDVHGWUDLQLQJVFKHPHVVRDVWRFRPHXSLQWKHORQJWHUPZLWK
DFFUHGLWHGDQGFHUWLILHGVFKHPHVIRUWUDLQLQJLQFOXGHGLQWKHVWDQGDUGWUDLQLQJSURFHGXUHV
1281 Evangelos Bekiaris and Evangelia Gaitanidou /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1274 – 1283 
+ROLVWLFVDIHW\RI37FKDLQ
,QRUGHUWRDFKLHYHWKHRYHUDOOFRQFHSWRIKDYLQJVDIH37WUDQVSRUWIRUDOOLWVXVHUVWKHVDIHW\RIXVHUV
VKRXOGEHORRNHGLQWR LQDKROLVWLFYLHZ LHGHVLJQLQJQRWRQO\VDIHLQIUDVWUXFWXUHRUVDIHYHKLFOHVEXWD
ZKROH37FKDLQIURPRULJLQWRGHVWLQDWLRQVDIHDQGDFFHVVLEOHIRUDOOFLWL]HQV7KLVUHTXLUHVWKDWWKHVDIHW\
DQGDFFHVVLELOLW\DVSHFWVDUHWDNHQLQWRDFFRXQWIURPWKHYHU\LQLWLDOVWHSVRILPSOHPHQWDWLRQGHVLJQXQWLO
WKHSRVWRSHUDWLRQ VWDJHV HYDOXDWLRQ$VD ILUVW VKRUW WHUP UHVHDUFKJRDO WKHDSSURSULDWH WRROVDQG37
FKDLQDUFKLWHFWXUHVKRXOGEHGHYHORSHGLQRUGHUWRPDNHIHDVLEOHWKHGHVLJQRIVDIH377KHQDIWHUVXFK37
FKDLQVKDYHEHHQGHYHORSHGDQGDUHRSHUDEOHUHVHDUFKVKRXOGEHGHGLFDWHGWRWKHGHYHORSPHQWRIVSHFLDO
WRROV IRU WKHLUHIIHFWLYHHYDOXDWLRQDQGDVVHVVPHQW6XFK WRROVDUHULVNDQDO\VLVPHWKRGRORJLHVDQG WRROV
VDIHW\DXGLWFXUULFXODHWF$WWKHORQJWHUPRYHUDOOPHWKRGRORJLHVDQGPHDQVVKRXOGEHDYDLODEOHLQRUGHU
WREHDEOHWRGHVLJQLPSOHPHQWDVVHVVDQGPDLQWDLQD37FKDLQZKLFKZRXOGRIIHUVDIHW\DQGDFFHVVLELOLW\
WRDOOLWVXVHUVUHJDUGOHVVRIDQ\SHFXOLDULWLHVLQWKHLUQHHGV
$&&(66$//5HVHDUFK5RDGPDSDWDJODQFH
7KHIROORZLQJWDEOHVXPPDUL]HVWKHNH\UHVHDUFKSULRULWLHVSHUSHULRG
7DEOH5HVHDUFKSULRULWLHVSHUIRFXVSHULRG
5HVHDUFKIRFXV
5HVHDUFKDUHD
6KRUWWHUP 0HGLXPWHUP /RQJWHUP
37LQIRUPDWLRQVHUYLFHV $GHTXDWHIRUPRVWJURXSV
RI0,WUDYHOOHUV
$GHTXDWH DOVR IRU FRJQLWLYH
LPSDLUHGWUDYHOOHUV
3HUVRQDOLVDEOH WR LQGLYLGXDO
WUDYHOOHUQHHGV
$FFHVVLEOH 37
LQIUDVWUXFWXUH
%DVLF LQ PDQ\ 37
YHKLFOHVDQGKXEV
6WDQGDUGIRUDOO37YHKLFOHVDQG
KXEV ,QWHURSHUDELOLW\ LVVXHV
DGGUHVVHG
$GYDQFHGLQFOXGLQJDLUWUDYHO
$FFLGHQW DQG LQFLGHQW
VDIHW\IRU0,WUDYHOOHUV
6SHFLILF UHVHDUFK IRU
V\VWHPV LQ 37 YHKLFOHV
MHUNDWWHQXDWLRQHWF
5HVHDUFKRQFUDVKZRUWKLQHVVRI
DFFHVVLELOLW\ GHYLFHV DV ZHOO DV
WKHLU LQWHUDFWLRQ ZLWK YHKLFOH
HOHPHQWV
$FFHVVLELOLW\ GHYLFHV LQWHUIDFH
LQFOXGHG LQ 37 V\VWHPV GHVLJQ
PRGHOVDQGSUDFWLFHV
37GULYHUVXSSRUWDLGV $XWRQRPRXVRQERDUG ,QFOXGLQJ YHKLFOH WR 97
FRPPXQLFDWLRQE\FRVWHIIHFWLYH
PHDQVLH5),'
&RRSHUDWLYH V\VWHPV IRU 979
DQG99FRPPXQLFDWLRQ
(TXDOULJKWVLQ37VHUYLFHV
TXDOLW\IRUDOO
5HOLDEOH LQIR RQ VHUYLFH
TXDOLW\IRUDOO0,JURXSV
5HOLDEOH SHUVRQDOL]HG
LQIRUPDWLRQ RQ VHUYLFH TXDOLW\
IRUHDFKWUDYHOOHUQHHGV
)XOOVHUYLFHTXDOLW\RI37IRUDOO
FLWL]HQV VDIHJXDUGHG E\ 4R6
0R8V
6WDNHKROGHUV WUDLQLQJ 37
GULYHUV RSHUDWRUV
HTXLSPHQWYHKLFOHLQIUDVWU
XFWXUHPDQXIDFWXUHUV
0XOWLPHGLD WUDLQLQJ WRROV
IRUYROXQWDU\WUDLQLQJ
7UDLQLQJVHUYLFHVRQWKH,QWHUQHW $FFUHGLWHGDQGFHUWLILHGVFKHPHV
ZLWKLQPDLQVWUHDPWUDLQLQJ
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5HVHDUFKIRFXV
5HVHDUFKDUHD
6KRUWWHUP 0HGLXPWHUP /RQJWHUP
+ROLVWLF VDIHW\ RI 37
WUDQVSRUWFKDLQ
$UFKLWHFWXUHDQGPRGXOHV 6XSSRUW WRROV IRU LWV HYDOXDWLRQ
DQG DVVHVVPHQW LH IRU ULVN
DQDO\VLVDQGVDIHW\DXGLWV
)XOO DSSOLFDWLRQ IURP GHVLJQ WR
PDLQWHQDQFH

%DVHGRQWKHDERYHWKHDFFHVVLELOLW\OHYHORI37QHWZRUNIRU0,XVHUVLVH[SHFWHGWREHHODERUDWHGDV
IROORZV
ϮϬϭϬ ϮϬϭϱ ϮϬϮϬ ϮϬϯϬ
ĐĐĞƐƐŝďŝůŝƚǇŽĨƐŽŵĞWd
ĞůĞŵĞŶƚƐďƵƚŶŽƚǁŚŽůĞ
ĐŚĂŝŶ͘^ ĂĨĞƚǇŶŽƚ
ĂĚĚƌĞƐƐĞĚƐƉĞĐŝĨŝĐĂůůǇ
ĐĐĞƐƐŝďŝůŝƚǇŽĨ
ŽǀĞƌĂůů WdĐŚĂŝŶ͘
^ĂĨĞƚǇƉĂƌƚŝĂůůǇ
ĂĚĚƌĞƐƐĞĚ
&ƵůůǇĂĐĐĞƐƐŝďůĞĂŶĚ
ƐĂĨĞ WdĐŚĂŝŶƐ
ďĞĐŽŵĞƚŚĞŶŽƌŵ
ĂŶĚĂƌĞŝŶĐůƵĚĞĚďǇ
ĚĞƐŝŐŶ͕ĞǀĞŶƚŚƌŽƵŐŚ
ƉůĂŶŶŝŶŐƉŚĂƐĞ

)LJ7RZDUGV$FFHVVLEOH37IRU$OO
&RQFOXVLRQV
5HVHDUFKLQWKHDUHDRIDFFHVVLEOHPRELOLW\±DQGPRUHVSHFLILFDOO\FRQFHUQLQJ3XEOLF7UDQVSRUW±KDV
PDGHJUHDWSURJUHVVWKURXJKRXWWKH\HDUV7KHWHFKQRORJLFDOSURJUHVVKDVDOVRVLJQLILFDQWO\FRQWULEXWHGWR
WKLVDOORZLQJWKHXVHRIQHZWHFKQRORJLHVQRWRQO\IRUWKHQHHGVRI0,WUDYHOOHUVEXWDOVRIRUIDFLOLWDWLQJ
WKH ZRUN RI WKH 37 SHUVRQQHO DQG RSHUDWRUV LQ PDQDJLQJ DQG FRQWLQXRXVO\ LPSURYLQJ WKH WUDQVSRUW
QHWZRUN
0DQ\ UHVHDUFK LQLWLDWLYHV KDYH EHHQ XQGHUWDNHQ IRU WKH VFRSHV RI PDNLQJ 37 PRUH DFFHVVLEOH DQG
HIIHFWLYHIRUDOOWKHPHPEHUVRIWKHVRFLHW\6RPHRIWKHGHYHORSPHQWVKDYHDOUHDG\HQWHUHGRUDUHDERXWWR
HQWHUWKHPDUNHWZKLOHRWKHUVDUHVWLOOXQGHUUHVHDUFK
+RZHYHUWKHUHDUHVWLOOLPSRUWDQWJDSVDQGDORWRIZRUNWREHGRQHXQWLOEHLQJDEOHWRVD\WKDWRXU37
V\VWHPVDUHIXOO\DFFHVVLEOHIRUDOO5HVHDUFKLVVWLOOQHHGHGLQPDQ\WRSLFV%XWIRUUHVHDUFKWREHHIILFLHQW
DQGFRPHXSZLWKWKHPRVWUHOHYDQWUHVXOWVLWQHHGVWREHRUJDQLVHGERWKWKHPDWLFDOO\DQGWLPHO\,QRWKHU
ZRUGVWKHUHQHHGVWREHDYLVLRQDGHILQHGSDWKIRUUHVHDUFKLQLWLDWLYHVWRIROORZWRZDUGVDFKLHYLQJWKHLU
JRDO
7KLV LV WKH UROH RI WKH URDGPDS $IWHU LGHQWLI\LQJ WKH QHHGV DQG WKH JDSV WKDW FXUUHQW UHVHDUFK LV
H[SHULHQFLQJ WKURXJK VWXG\LQJ H[LVWLQJ UHVXOWV DQG FRQVXOWLQJ ZLWK H[SHUWV LQ WKH ILHOG WKH DUHDV RI
LQWHUHVW DUH GHILQHG DQG WKH DFWLRQV WR EH WDNHQ VSHFLILHG )ROORZLQJ D VWHSKRUL]RQ DSSURDFK WKH
UHVHDUFK URDGPDS VXJJHVWHG E\$&&(66$//VWULYHV WR IRUPXODWH WKH IUDPHZRUN DQG WKH LQWHUPHGLDWH
JRDOV WKDW37DFFHVVLELOLW\ UHVHDUFK VKRXOG VHW7DNLQJ DGYDQWDJHRI WKH DOUHDG\ H[LVWLQJSURJUHVVHV DQG
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GHYHORSPHQWV WKLV URDGPDS GHOLQHDWHV D KROLVWLF DSSURDFK DFFHVVLEOH 37 WUDYHO FKDLQV EDUULHUIUHH DQG
IULHQGO\WRXVHE\HDFKDQGHYHU\FLWL]HQ
7KLVURDGPDSDGGUHVVHVQRWRQO\WRUHVHDUFKHUVIRULPSOHPHQWLQJIXUWKHUDVVRFLDWHGUHVHDUFKEXWDOVR
WR SROLF\PDNHUV SXEOLF DXWKRULWLHV DQG WKH(XURSHDQ&RPPLVVLRQ LQ RUGHU WR HQFRXUDJH DQG RUJDQL]H
UHOHYDQW LQLWLDWLYHV DQG VHW WKH WDUJHWV IRU WKH \HDUV WR FRPH$OUHDG\ WKH (& KDV DGRSWHG VRPH RI WKH
VXJJHVWHGDFWLRQVLQUHOHYDQW)3&DOOVZKLOHWKLVLVH[SHFWHGWRFRQWLQXHDOVRLQ)30RUHRYHUWKHLVVXHV
WKDW DUH UDLVHG WKURXJK WKH$&&(66$// URDGPDS DUH XQGHU GLVFXVVLRQ LQ'*57'DQG'*029( LQ
SROLF\OHYHO
5HIHUHQFHV
(XURSHDQ&RPPLVVLRQ(TXDORSSRUWXQLWLHVIRUSHRSOHZLWKGLVDELOLWLHV&20ILQDO

(XURSHDQ&RPPLVVLRQ6HFRQGGLVDELOLW\KLJKOHYHOJURXSUHSRUWRQLPSOHPHQWDWLRQRIWKH81FRQYHQWLRQRQWKHULJKWVRI
SHUVRQVZLWKGLVDELOLWLHV(1YHUVLRQ

(XURSHDQ3DUOLDPHQW&RXQFLORIWKH(XURSHDQ8QLRQ'LUHFWLYH(&RIWKH(XURSHDQ3DUOLDPHQWDQGRIWKH&RXQFLO
RI0DUFKRQWKHLQWHURSHUDELOLW\RIWKHWUDQV(XURSHDQFRQYHQWLRQDOUDLOV\VWHP2IILFLDO-RXUQDORIWKH(XURSHDQ
&RPPXQLWLHV

&RXQFLORIWKH(XURSHDQ8QLRQ&RXQFLO'LUHFWLYH(&RI-XO\RQWKHLQWHURSHUDELOLW\RIWKHWUDQV(XURSHDQ
KLJKVSHHGUDLOV\VWHP2IILFLDO-RXUQDORIWKH(XURSHDQ&RPPXQLWLHV

(XURSHDQ3DUOLDPHQW&RXQFLORIWKH(XURSHDQ8QLRQ'LUHFWLYH(&RIWKH(XURSHDQ3DUOLDPHQWDQGRIWKH&RXQFLORI
1RYHPEHUUHODWLQJWRVSHFLDOSURYLVLRQVIRUYHKLFOHVXVHGIRUWKHFDUULDJHRISDVVHQJHUVFRPSULVLQJPRUHWKDQHLJKW
VHDWVLQDGGLWLRQWRWKHGULYHU
VVHDWDQGDPHQGLQJ'LUHFWLYHV((&DQG(&2IILFLDO-RXUQDORIWKH(XURSHDQ
&RPPXQLWLHV

(XURSHDQ3DUOLDPHQW&RXQFLORIWKH(XURSHDQ8QLRQ'LUHFWLYH(&RIWKH(XURSHDQSDUOLDPHQWDQGRIWKHFRXQFLORQ
DFRPPRQUHJXODWRU\IUDPHZRUNIRUHOHFWURQLFFRPPXQLFDWLRQVQHWZRUNVDQGVHUYLFHV2IILFLDO-RXUQDORIWKH(XURSHDQ
&RPPXQLWLHV

(XURSHDQ3DUOLDPHQW&RXQFLORIWKH(XURSHDQ8QLRQ5HJXODWLRQ(&1RRIWKH(XURSHDQSDUOLDPHQWDQGRIWKH
FRXQFLOFRQFHUQLQJWKHULJKWVRIGLVDEOHGSHUVRQVDQGSHUVRQVZLWKUHGXFHGPRELOLW\ZKHQWUDYHOOLQJE\DLU2IILFLDO-RXUQDORI
WKH(XURSHDQ&RPPXQLWLHV

(XURSHDQ&RPPLVVLRQ(XURSHDQ'LVDELOLW\6WUDWHJ\$UHQHZHGWRD%DUULHU)UHH(XURSH&20ILQDO

(XURSHDQ&RPPLVVLRQ&RPPLVVLRQGHFLVLRQFRQFHUQLQJWKHWHFKQLFDOVSHFLILFDWLRQRILQWHURSHUDELOLW\UHODWLQJWRÄSHUVRQV
ZLWKUHGXFHGPRELOLW\ெLQWKHWUDQV(XURSHDQFRQYHQWLRQDODQGKLJKVSHHGUDLOV\VWHP2IILFLDO-RXUQDORIWKH(XURSHDQ
&RPPXQLWLHV

(XURSHDQ8QLRQ&KDUWHURIIXQGDPHQWDOULJKWVRIWKH(XURSHDQ8QLRQ2IILFLDO-RXUQDORIWKH(XURSHDQ&RPPXQLWLHV
&

%HNLDULV(*DLWDQLGRX(6SDQLGLV3$&&(66$//SURMHFW%HVW3UDFWLFHV'DWDEDVHIRU$FFHVVLEOH7UDQVSRUWDWLRQ
WK,QWHUQDWLRQDO&RQIHUHQFHRQ0RELOLW\DQG7UDQVSRUWIRU(OGHUO\DQG'LVDEOHG3HUVRQV75$16('+RQJ.RQJ
&KLQD-XQH
